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December 23, 1659

Headquarters Strategic Air Command
Unlted States Air Force
Offutt Alr Force Bese, Nebraska

Aftention: Major Daniel Anderson-DIND

Dear Andy:s

| em enclesing for your information & copy of a
report which describes the basic design and operation
of the Merk | Viewer. In general, this viewer allows
2 P.ly to view 70 mm, roll fiim positive trensparencles
of 100 tfmm. resolution at 12.2 X magnification without
significant image quality degradetion. Additlionally,

the viewer has a capsbility for mensuration with s 2%
sccuracy,

We shall be happy to discuss In more detall the
speciflicetions for the Mark | Viewer If you declde that
this ia advigable,

Sincerely,

STATINTL

RLDibm

Enclosure

On file USAF release
instructions apply.
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4 ’atar to vLcw Qny po ti.cn;ef cmtact po:itivc zrmptrhcy 'af a pggntin

at ldtqulte mgnuieatiom and to dnterniu.e dutmu ‘bcmen tvo poiuts
1:: truc £ut on the krmdo : Itl excellant cpti.ul syltcn compht.ly pu
serves the infomtion contli!ud on t:hs positivc t:mpsrmy. _

'rhe mtira vicving portiun of- the unlt, inclnding the epti.cal

|yat¢m, t:he fﬂm tt&nmrt and the auociated alcctrical chauis, is con~

."umrd to hrge mirror, vhich in turn ufhct: m_.bm back and dm to B

.

tbc h:gut of the ni.rtoru, which dtrocti the bum fomrd onto tha‘,_crm,

a R
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lbutton, which cavses. tha 1mage to rstate 180‘ to put tkc

.f:pp&:#nt ﬁoriion tmrd the tc-p of t‘ae ncreerov 'Ihe utrtorp are nndc of

1/2 and lfinch Flate glaes, ground and ;w=in“ed to a flntuesl of 1710

fringe ovar the effective lens aPe:tureo ,The!‘ara front~sur£gce aluwi- P
rized and over~costed with :ilict;:s moncxide, . '

The optical svstem consists of the condeuser sgsently, r:he PLo=

je.ct.ion 3.1%*.:, the mirror aseenbYy, and the ac;reenc The condenser sssembly,

which {s of co*vmtibntl dag! g;':, *cmttht three plano-~on:v¢:1 ilenses, two ¢

‘heat filterl, 3 lﬁOO-—mtt projectar balb, -and & apharf.ul mirror behind the .

lamp, The un%aulllg efficiant»hnat—lbsorbing IYIteI'uIGG an iarerference

.
’

reflecting f‘ilitar am! a special ubsorbmg filter, ,

Th.e filn must be hald flat to within t 0. 003 hx.chea or bettcr "

An order to. rmtin in 1c‘.urtte tocu:, In an: ini:ial lttanpt to tccomli'

f7;thil, tha fiim ‘was hald undar conrrolled

‘j'e'\msatuf& pry;"“ C

1: s v&iﬂm: ph"en was o)

“ur of;highVQuality ;rojectivn len:na vnre té:ted and thc

:TiSChneidcr GOPPOn lens vag found?to'hnvekoutlt@ndinz Pﬂff°fm‘“c° ‘xce?t

O

for ita fieldﬁcurvature, A fiald‘flnttenar wu: dcsizaad ‘to companalte £

' the curvatura and wAas tezted vith axe cllmt ruﬁlu. AR

-
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’ fﬂ 1rc littcd b'lOVa@

;. whi.t:c_ylutic, if tlu unit h ucd 11 u darkued rpoa; \agu! lv comercu’
:"‘:mattrill ulleﬂ lmscram for 'uu in a u:ni-lightcd room. ' This lattgz na~

teri,tl-~hll heean aerscct:ed, for Lmtallnti;& in:thc unit, s

111, Film Trasapcrt and Controls

Machanical and el._ec’.tﬂ,cni {rrerizcke prwént mmuf&:{.bn dariag
tha slew mda 2 f 'ag.n.a*!.,on.a Tnrericcks have the additional ft;nctf.on of
preventing any E‘{,llm motias r‘m tre vasi.7 ayalem 15 eTgagad, |
The fiim t:u;u;‘sor_t +111 handle up to: 300-foot r-_e_lg'. _' ‘The trans-
port unitc is loided through a paiy of decrr'on sach side of the ctbiiut. o

The fi{lm drive unit aud all op*tnd cmponez.ts, inclading the BRI

‘scresu, are mounted on & separnte frlrze within the cabinet, This vill

ensure that the unit is stable and free from any vibrationm uad srresses .

{introduced by. the h'.:ildi.ng' 'and operator., A‘J.},tl_m}cq_qptica]\,;;empounts ar
muntad 80 as: to prwmt mechl.niul streua »v’, r

Tha follaving ducriptim is’ keyed to. the mrstion of uch

f‘cn ou th,n comola canttol pml vith additioml !.:.fomtiou as. ra{%i:ed

u not intmdad u ln mgi:uerhg description of ‘thee qu.pnmto 'ﬁn :

y;ontml ,uel is lhmm n Drnd,ug J~30195¢» !‘ron Ieft !:o xig‘ht, the i.tm

P"’r !!d,tch ’.? 1 e , ‘ ST ' TRy

'.l‘hil 18 & thru-»pouiti.on toggla wttch vit,h the center positim,
as _“off" 'Ih- lcnnr position is the & mi‘by position for warming up the §‘ 
computer .md ‘other almmu teqni.ri.ng = con*!um‘us operating ccmdition fox

. proper GPCYltiﬁno There is a time deliay relay in the circuit go that tvel _—
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. Jif'thn' Mteh :L‘_‘ thrm' to tho "ovv" ynnition fitct,il*S‘n@,@th ,‘i”"‘

mptior to optrntiouo E ‘ﬂu proju:tim lamp 1; oparaticmnl only when' the

-witch 1s 'in the "on" positiou. Indicator light- tt t:hh nd.tch lhcv th
condition of ‘the viewar at all ti.uno

B Iilm Contral

'l'hc fi.lm control switch i3 & joy-ttick type control Hbvament Ry
to the right or 1sft causes the film to’ ldvv.tce thrcrugh the film path
The ctick 1g ceantered for zero motion of the filn and in. thi' position,
‘the mml controh =ay be used for final. utting of the ﬂ.lm., The spaad

4 of the ‘film motion is controlled by the diutma r.he stick is naved off

" -vertical, In tke ntrm position, & svitch is mgagcd and the film wvu
at mim or -lw speed of 200 feet per n.umte. The scanning speed 1(_}‘- e
p variable from °_°5‘t° _8-0 feat ?tr ‘minute. | | : |

.. G.., Horizon~ A :

N Thc hnrizan Mtck routu a mirror’ i.n the optica! syttu to

ccntrol thn positm of the hori:on.v m hori:on .shcmld tlnyi ba at k!:hg

l:_top of r.hc ccrun. lomcr, with horhob.c at uch nd of thc f:m,

m: ru-ttabh emtcr ia gmu ta thc dr!.v. -whmim to

B f dicate tha frame nmber umlcz :tndy. . If, d'ut io diffcrabu 111 fz‘m‘;q‘ v

aration or amy ot.lur clnu, the umber 1: 1: srtor v’nn . cettun frase ‘1‘

— . ———- —
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,btn:t buttm;‘-‘»

i iad

: t!un arg sin;lc—n;tiou hnttvu ctnnging tlu mhor. onq di;it' for nch de

ol t.‘na digiul volmtar earriu sipiﬂcnnt figuru at all tineso The udiz

: ut position is uui for utting the conputcr vi.th the prcper udiz: off«e’t’

.dua .to roll. af the limraft. The off’* leitiﬁu of the Mtch di:e:.glgn

a mhmicu cluteh to Temove-the cmputar frm the dr:iva system, . : S
¥, Altitade '_ . , |

'this prcci.sion r&lhbor is sst far :h‘ flm h‘iaht of thc ‘i:_..:f L

&aftw 1s. anut to tht céquur 42 part of :hg yotiti.&nl cmputltian.

I'b.is button,vhan depreuad wﬂ.l n:ublhh 2 referea.co poht fo:,;

;ru’cnding ‘to tho udi.r bff-nt 1.n n:.u!.nmt- ] ut mtc the cmtur,
‘ 'Mring t.hu np.ntion, t!u £ilm rmm :md md thc cruh in cominud

only to l:lu coun.ur dhl. This utting ntaru the ccnput-r in :he proftr
geomtttul pasition for fuftlur colputttim. Whan t:hq coqmter nontrolil

. 1is set- 1n one. of the miltiyliar pzitiou, t:hn nmtc:n ;rn camactad to

tha film ﬁtivc, both mmul lnd remote. 'Iha ¢onntera are: %0 set th:t vhm '

e

LI
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“ .

d.u cr en:t f.or tha oplx‘ltw: to ulut ’hia qptim !oc;:u " _;-,T' .

R - - - .

!rini.uet S R
' 'hn htillu'acc coutroi 1s a npring-lolded tk:ca-paliti.on t.ogglt

Mtch m- switch actiutea a nocor-dri‘rn Yuriac to iﬁerma or ds-

o M‘m;‘ﬁ. utmity‘of. thuv’rojoctm lu:q: 3

T

48 - nzcmo -mo*)z-o-{%z
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¢
¥

"the mu for mm

m'nolutim'w t&u\ tvo fmttm te

fc: any fume and 1; ut into the cmpnter by tha o)nntor vf.th 4 f.:mtt
pu.ﬂ. mt.:o}.., m ﬁeul Iug;h 1; a cmtant for :11 msuru Iil!':t thp;'

the lltiwdl (E) Vatiu, m utthg nt tha altitude an this Ysriuc,

niat of s mauuunt is um!er t!u crou wire. . Ihe *mn" batton in dc;-

.
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t!m 'rmbnrad niguh frm ch in,f.turim potp
md X u fad i.nto the fiml nmat.imx ci.runu.

’a
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tyn amuw:. xuch of thqm ap;roaches hn bot.h Mvaagugu aml :

’In t!u mpur yr' 'ntly dulgmd £or thu vimt, _t;ht mchanim ,

ymmt ru.aut olu:triaﬁ mt}un hd unum;‘f.;a;‘ny
i.ns witm thnr mltimou cmt;:.mch ‘mld,hc
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